UNCLASSIFIED

AD NUMBER

ATI202264

CLASSIFICATION CHANGES

TO
unclassified
FROM
confidential
AUTHORITY

USNSWC notice dtd 29 Jan 1976

THIS PAGE IS UNCLASSIFIED




TH10 RCPORT HAS BEEN DELIMITED
4D CLEARED FOR PUBLIC RELFASE
UuDtR oD DIRECHIVE 5200,20 AND

G R

sl

STRICTIONS ARE IMPOSED UPCN

I75 USE AMD DISCLOSURE,

STSTRIBUTION STATERERT A

AEPROVED FOR PUBLIC RELEASL;

TRIEGTION URCIMITLD,




ﬂ‘, l’.% ' ) ~ o # : 3 £ %
\'@» i 3 Y Fy 4
;fm* g - / 51;_:,{ ot 1'.'-5"_‘: é:? :}!

CLASSIFICATION CHANGED

to: UNCLASSIFIED .
rrom: CONFIDENTITAL

AUTHORITY.




CONFILENTIA

@ . SECURITY INFORNATIOW,

FWD FOR PROCESSING

3-8-508 \
LOAN DOCUMENT
o % 1T %

U. S.-NAVAL :PROVING GROUND
DAHLGREN, VIRGINIA

‘REPORT -N0. 1065

) TEST AND DEVELOPMENT OF 3"/70 ‘AA PROJECTILES
' 47th Partial Report

TEST-OF 3"/70 AA PROJECTILES
FOR EFFECTIVENESS -OF BASE-COVER -PLATES

Coe

Task
FINAL Report ‘Assignment NPG-Re3b-210-1-527

Copy No. _11] Classification CONFIDENTIAL—
SECURITY mronunlouig’

LIBRARY OF CONGRESS .
REFERENCE DEPARTMENT
" UnMATION DIVESION

MWWM
R s
DEC 501952

A=~

<
QU0

t
Q3AI3. .

le ¢

N
\
N
N
X
N
N

URN TO:
RENCE CENTER
DF CONGRESS
‘TON 25, 0.C.

AONNNNNNNWN




L | ¢

CONFIDENTIAL ~ ‘ NPG REPORT NO, 1065

Test of 3"/70 AA Projectiles
for Effectiveness of Base Cover Plates

PaRT A
SINORRIS

1, Forty-five (45) 3%/70 AA projectiles Type EX 24 Mod 9 were
firved for recovery in gun Type G Med 14, Serial No, 24934, The
projectiles were modified by drilling holes of various sizes in
the bases, covered with standard and thicker-than-standard base
cover plates and fired at service and proof pressure, to determine
the effectiveness and limitatizsns of base cover plates,

2. On the .3%/70 projectile a standard base cover plate (%031
thick) will afford adequate protection against powder gasses at
proof or service pressure for any hole in the projectile base up

to and including 3/32R® in diameter, An 18 gage base cover plate
(30478 thick) will afford protection when fired at service pressure
for any hole up to and including 3/16% in diameter and at proof
pressure for any hole up to and including 1/8" in diameter,
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Test of 3"/70 AA Projectiles
for Effectivenesa of Base Cover Plates
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PART B
INTRODUCTION

le AUTHORITY:
This program was authorized by reference (a)e
2. REFERENCES:
a, BUORD 1ltr Re3b-PAB:mt Ser 14225 of 23 Jan 1952
to NAVPROV )
b, BUORD SK. No. 328486 3"/70 AA Projectile Type EX 24 Mod 9

3, OBJECT OF TEST:

The object of this test was to determine the effectiveness
and limitations of base cover plates on 3"/70 AA projectiles.

Lo PERIOD OF TEST:

a, Date of Directive 23 January 1952

be Date Test Commenced 25 January 1952

ce Date Teat Completed 16 May 1952
PART C

DETAILS OF TEST

5« DESCRIPTION OF ITEMS UNDER TEST:

a, Projectile: 3%"/70 AA prcjectiles EX 24 Mod 9 in accord-
ance with reference (b) were modified by the Lansdowne Steel and
Iron Coe. Fifty (50) EX 24-9 projectiles were divided into ten (10)
groups of five (5) each,  Modifications, as shown in Figure 10,
are as follows:
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Test of 3"/70 AA ProJjectiles
for Effectiveness of Base Cover Plates

*--mnnuuuu-n--l—--tma—-—--n.-—-.——————

Variation Dri Si Cover ate Thickness
npn 1/4% Standard (9031)
npH . 3/16" u
new 1/8n "

Wwpw 3/36n L
ng e 1/16 "
RAFN 1/40 18 gage (UOL78)
wpG" 3/16" L
nOHN 1/8w n
wpgn 3/32n "
NEKn 1/16"n "

Projectiles marked WE" and M"EK" had a 1/32" slitting saw cut
located off center on the base of the projectile in addition to
the holes {Figure 10),.

Projectiles of variation "B" were not fired based on the
firing results of variation "“C©,

be Gun: The 3"/70 gun Type G Mod 14 No. 24934 has a short
run-up, 1 in 20 caliber twist, and disappearirg rifling. At the
start of this test the subject gun had 23,38 ESR. |

6+ PROCEDURE:

All projectiles were preparsd for recovery firing in the gun
Type G Mod 14 by stripping the forward bands, epson szlt loading
to a total weight of 15 pounds, and fitting with flat dummy nose
plugs (Figure 11)s Two projectiles of each variation tested were
fired at proof pressure and three of each variation at service
pressure., After recovery, tha pusitions on the bass plates corre-~
sponding to the holes in the projectile bases were examined and a
typical example wes photographed either with the base plate in
position or machined off (FPigures 2-9), When deformation was
present, the base plates were removed and gaged (Tables II, III,
IV and V, Appendix (A))e. Hardneas readings were taken on two
plates of each type after firing. The average hardness {Rc T=15
scale) for the standard plaiss was 78,9 and for the 18 gage plates
79:%¢

All rounds were crimped in EX 5 cases.
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Test of 3"/70 AA Projectiles
for Effectiveness of Base Jover Plates
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7+ RESULTS AND DISCUSSION:

Complete before and after firing data are given for each round
in Tables I-V, incluaive, Appendix (A); a summary of the firing
data is included as Table VI, Appendix (B); a photograph of an
unfired EX 24-9 projectile is shown as Figure 1l; and photographs
of the cover plates are included as Figures 2-9, inclusive. If
one base plate in any variation had a through hole upon recovery,
that variation was comnsidered to have faileds The condition of
each plate after recovery is given in Tables I through V, and a
summary of the condition for each variation is given in Table VI,

All standard thickness (%031) base cover plates fired at
gservice or proof pressurs passed with holes in the projectile base
of 3/32" in diameter, Plates of the 18 gage (Y0478) thickness
fired at service pressvre passed with holes of 3/16" in diameter
and at proof pressure with holes of 1/8" in diameter, In each
case the next larger hole sige caused & failure of the base plate.

The slot modification in the projectile bases ccmbined with
1/16" diameter holes (variations MEM™ and YER") had no additional
effect on the base plate, Upon recovery, some piates of these
variations had the metal of the plates raised in positions corre-
sponding to the 1/16" hcles and the ends of the slots, The raised
poertions of the base plates can be attributed to small quantities
of metal having been left around the rims of the holes on the pro-
jeetile bases, evidently due to these positions having been punch=-

. marked,

PART D

ONCLUSIONS

8, It is concluded that:

ae On the 3"/70 projectile a standard base cover plate (%031
thick) will afford adequate protection against powder gasses at
proof or service pressure, for any hole in the projectile base up
to and including 3/32" in diameter. An 18 gage base cover plate
(0478 thick) will afford protection when fired at service pressure
for any hole up to and including 3/16" in diameter and at proof
pressure for any hole up to and including 1/8Y in diameters,
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This rspert was prepared by;
REX B, BUTLER, Head, Design Branch
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This report was reviewed by:
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Ee Lo LEVSTIK, Lieutenant Commander, USKR
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NPS-%5084 25 January 1952 CONFIDENTIAL

SECURITY INFORMATION
3"/'7g AA Projectile Type EX 24 Mod 9 with forward band
removed,

Figure 1




NP9-4908%

25 January 1952 CONFIDEKTIAL
SECURITY INFORMATION
Typical Example of Typical Example of
recoverad variation recovered variation
"A" projectile fired

"AF® projectile fired -

at service pressure at service pressure

Figure 2
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NP9-49086 1 April 1952

Typical Example of
recovered variation
ngG" projectile fired
at proof pressure
Figure 3

CONFIDENTIAL
SECURITY INFORMATION

Typlcal Example of
recovsred variation
"pG" projectile fired
at service pressure




NP9-49087

Typical Example of
recovered variation
"C" projectile fired
at service pressure

1 April 1952

Figure bk

CONFIDENTIAL
SECURITY INFORMATION

Typical Fxample of
recovered variation
"C® projectile fired
at proof pressure
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¥P9-49090

Typical Example of
reécovered variation

"DJ" projectile fired
&t service pressurs

1 April 1952

Figure 7

CONFIDENTIAL
SECURITY INFORMATION

Typical Example of
recovared variation -
*"DJ" projectile fired
at proof pressure
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NP9-49091

Typical Example of
recovered variation
"E" projectile fired
at service pressure

1 April 1952

Figurs 8

CONFIDENTIAL
SECURITY INFORMATION

Typical Example of
rscoversd variation
"E® projectile fired
at proof pressure




NP9-49092

Typical Example of
recover=d variation
"EK* projlectile fired
at service pressure

1 April 1952

CONFIDENTIAL
SECURITY INFORMATION

Typical Example of
recovered variation
"EK" projectile fired
at proof presssure
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STi-ATI-202 264 * .&b 7S%CURITY INFORMATION
Naval Proving Ground, Bahlgren, Va.

TEST AND DEVELOPMENT OF 3°/70 AA PROJECTILES -~ TEST U

OF 3"/76 AA PROJECTILES FOR EFFECTIVENESS OF BASE

COVER PLATES, by Rex B. Butler. 47th Partial rept., (OVuK?

Final rept. 1Dec 52, 6p, 1illus, tables, Rept. no. 1065 .

Ordnance (22) Projectiles, Antiaircraft
Ammunition & Projectiles - Testing
Explosives (1)
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